Coronary circulatory pressure gradients.
The pressure gradients of the canine coronary circulation were measured in 37 dogs during control and following eight interventions: left stellate ganglion or left vagosympathetic trunk stimulation, as well as isoproterenol, acetylcholine, noradrenaline, adenosine, phenylephrine, or adrenaline infusions. During control, pressure gradients in the epicardial coronary arteries (measured from the aorta to coronary artery branch) were 15.2 +/- 1 mmHg (1 mmHg (1 mmHg = 133.32 Pa) during systole and 10.6 +/- 1.5 mmHg during diastole. Adrenaline increased this systolic gradient, while acetylcholine and phenylephrine decreased it. In contrast, the pressure gradients in the small coronary arteries (from the branch of an epicardial artery to the pressure in an obstructed coronary artery) were 56 +/- 1.3 mmHg during systole and 63.7 +/- 1.3 mmHg during diastole. These gradients were increased by phenylephrine during both systole and diastole, noradrenaline and adrenaline during diastole and decreased by isoproterenol (systolic), left vagosympathetic trunk stimulation (diastolic), acetylcholine (systolic and diastolic), and adenosine (diastolic). The microcirculation and small vein gradients during control were 16.4 +/- 1.2 mmHg during systole and 8.5 +/- 0.8 mmHg during diastole. Decreases in this gradient were produced by isoproterenol, acetylcholine, and adenosine during systole and adenosine during diastole. These observations are consistent with the concept that the coronary circulation has considerable regulatory capacity in all of its component parts. Specifically, epicardial arteries appear to function as both conduits and as resistance vessels, small arteries as major resistance vessels, and the microcirculation and small veins as both capacitors and resistors.